Reduction of oxygen-pulsed cytochrome c oxidase by cytochrome c and other electron donors.
1. Stopped-flow experiments were performed in which solutions containing dithionite were mixed with air-saturated buffer. Cytochrome c oxidase present in the dithionite-containing syringe is fully oxidized within the mixing time and the oxygen-pulsed form of the oxidase is produced. 2. The reduction of this form by dithionite, by dithionite plus cytochrome c and by dithionite plus methyl viologen or benzyl viologen was followed and compared with the corresponding reduction reactions of the "resting" oxidized enzyme. Reduction by dithionite is relatively slow, but the rate of reduction is greatly increased by addition of cytochrome c or the viologens, which are even more effective than cytochrome c on a molar basis. 3. Profound differences between the transient kinetics of the reduction of the two oxidized oxidase derivatives were observed. The results are consistent with a direct reduction of cytochrome a followed by an intramolecular electron transfer to cytochrome a3 (k1obs = 7.5 s-1 for the oxygen-pulsed oxidase). 4. The spectrum of the oxygen-pulsed oxidase formed within 5 ms of the mixing closely resembles that of the "oxygenated" compound, but there were small differences between the two spectra.